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Summary 
Rice hull residue was collected from a percolator type hot-compressed舗water(HCW) reactor after 
20 rnin treatrnent at 200'C on pulverized rice hul. The obtained lice hull residue showed the adsorption 
capability of heavy metal ions such as Pザ+， Cd2+， Cr (IUr， Cu2←and Zn2+， and the adsorption equilib-
riurn tirne for these ions was about 7 hrs. Rice hull residue showed comparatively strong adsorption abil-
ity for Pb2十 andCd2+ at various pH conditions. As compared with the precipitation curve of Pb (OH)2 or 
Cd (OH)2， adsorption curves were shifted to lower pH about 2.2 point for Pb2+ and 2.9 point for Cd2+. 
Adsorption isotherrn curves of Pb2+， Cd2十 andCu2十 revealedthat the adsorption type of ric巴hullresidue 
categorized as Freundlich model becaus巴ofthe logarithmic straight line relation betwe巴nadsorption 
equival巴ntconcentratIon and the arnount of adsorption. Adsorption behavior received disturbance by ex-
istence of CaCb and KCI even in the cas巴ofCd2十whichconsiderably adsorbed by rice hull residue. 
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2. 1 籾殻残j査の調製 (Residualrice hull) 
佐賀県JA東松浦から供与された籾殻をビンミル(撰野産業製DD-2型)で粉砕後，シフ












Fig. 1 Schematic diagram of percolator typ巴hot-compressed-water(HCW) reactor. 
① W削at附巴釘rt畑a似n此1







1Nの硝酸または水酸化ナトリウム水海江主を用いて pHを所定飽 (2~ 10)に調整した.1主謀




誘導型発光分光分析装置 (ICP: Seiko Instrument社製 SPS-1200R) を用い，残留重金属濃度
Cを測定して初j農度Coとの比，すなわち残留比 (C/C，，)とi吸着最 (mmol'g-l) を算出した.
なお，重金属試薬には，試薬特級の硝酸カドミウム四水和物，硝酸亜鉛六水和物，硝酸銅三
水和物および締酸鉛と試薬 1級の硝酸クロム (m)九水和物を使用した.ICP用標準液はメル
ク製 ICPマルチエレメントスタンダード(Iv) (1000mg'L-1) を使用した.
また，この実験を含め，以後の吸着実験はすべて250Cの温度条件で、行った.
2. 3 服着平衡時間
試1'31・による重金属の吸着平衡時間を調べるため， 0， 0.083， 0.5， 1， 3， 5， 7および24
時間振謹後の残留重金属濃度を分析・した.
2. 4 吸着の pH依存性



















Table I Elution of heavy metal ions from intact and residual rice hul 
Intact Iml Rcsidual hul 
H，O O.lN HNO， H，O O.lN HN03 
pH 6.76 0.58 6.06 0.54 
Cd'十 0.00 0.00 0.00 0.00 
Co2十 0.01 O.∞ 0.00 0.01 
Fe'+ 0.07 0.63 0.00 0.14 
Mn'ム 0.51 3.00 0.00 0.02 
Mg'+ 0.89 4.97 0.07 0.09 
Cu2十 0.02 0.03 0.00 0.10 
Ca'.' 1. 07 9.67 0.01 0.29 
AI'+ 0.03 0.23 0.32 
Pむ2十 0.01 0.02 
Zn'+ 0.11 0.42 0.09 
Na"ム 2.26 1. 93 0.25 0.18 
K十 72.00 84.30 0.19 
Cr'+ 0.01 0.06 0.01 0.05 






















































Fig. 4 Adsorption behavior of Cd2←by rice hull 
residue and solubility profile of Cd2+ at vari-
ous pH conditions 
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Fig. 3 Adsorption behavior of Pb2ふ byrice hull resi-
due and solubility pro百leof Pb2+ at various 
pH conditions 



















Fig. 6 Adsorption bchavior of Cu2
ふ
byrice hull 
residlle and solubility profile of Cu2'" at vari-
ous pH conditions 
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Fig.5 Adsorption behavior of Cr1' by rice hull resi-
due and SOlllbility profile of cfl十 atvarious 
pH conditions 



























X 一0- Zn(OH)2 @ート Rjcehul residue 
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Fig. 7 Adsorption behavior of Zn'吋 byric巴hullresi-








は4.8X lO--smol' L-1から8.4X 1O-"mol'L-1の比較的広い平衡濃度範囲で良好な直線関係が得ら
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Fig. 8 Adsorption isotherms for Pd計 (0 )， Cd2+ ( • ) and Cu2←(A) on the 
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Fig. 9 Effect of pH 011 adsorption of Pb2+ by the 
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Fig.ll Effect of pH on adsorptiol1 of Cr (悶)3+by 
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Fig.lO Effect of pH on adsorptiol1 of Cd2←by the 
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Fig.12 Effect of pH on adsorption of Cl2+ by the 





























Fig.13 Effect of pH on adsorption of Zn2+ by the 
rice hull residue under KCl or CaCh coexis-
tence conditiol1. 
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